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The No. 73 Student Microscope is a real 
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never used a microscope learns quickly how 
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provides an even circle of glareless illumina- 
tion for entire table top. Top-vented metal 
shade assures cool operation, heavy base 
prevents tipping. Opal glass globe and 150 
watt lamp are inexpensive replacements 


available at electrical stores. 5 
5 or more each 16.20 
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The Bureaucracy of Education’ 


Harry J. Fuller 
epartment of Botany 
University of Illinois 


The post-war decade has brought an in- 
crease in the criticisms of contemporary pub- 
lic education, particularly at the high- -school 
level, a more searching examination of the 
bases of current educational philosophies, an 
augmented interest in education on the part 
of parents, of university professors and ad- 
ministrators, and of businessmen, industrialists, 
government officials, and other employers of 
che products of our schools. Many of these 
criticisms and inquiries reflect honest and sin- 
cere misgivings about the practices of some of 
our schools, others have been promoted by 
jingoistic, neo-fascistic, and other crackpot 
groups with selfish interests to promote, or 
obvious axes to sharpen. That some of these 
criticisms and doubts have validity is sup- 
ported by the increased attention being given 
by educators and laymen alike to the work 
of our public schools and by incre asing com- 
plaints about the illiter racy of many public 
school graduates. Related to these criticisms 
is another serious problem, that of the edu- 
cational bureaucracy which in a large meas- 
ure controls our public educational system. 


This bureaucracy consists in part of the 
faculties of our schools and colleges of edu- 
cation, in part of superintendents, principals, 
and other officials of some of our school sys- 
tems, in part of powerful educational or- 
ganizations of national scope and pervasive 
power. This bureaucracy, through the inter- 
locking relationships of its parts, in a large 
measure dictates the laws which govern the 
certification of teachers, controls the training 
of large numbers of our teachers, determines 
educational philosophies and practices, designs 


‘An article of this nature always results in a num- 
ber of replies. You are invited to submit manuscripts 
dealing with Dr. Fuller's criticitms. The co-editors 
will give equal space in a future issue of The 
American Biology Teacher to the paper or papers 
which, in their estimation, seem to present best, the 
other side of the problems raised in this paper. 
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curricula, and wields great influence upon the 
writing and selection of textbooks. Like other 
bureaucracies, it has its generic characteristics: 
it is highly sensitive to criticism and, when 
criticized, commonly seeks to neutralize crit- 
icisms by personal attacks upon its critics, by 
impugning their motives, or by attempts at 
suppression of their criticisms; it is  self- 
expansive and self-reproductive in supra-Mal- 
thusian degree, it makes a fetish of method- 
ologies; it loses the power of discrimination, 
so that it becomes increasingly unable to dis- 
tinguish between the basic and trivial in edu- 
cation; and it confuses change with progress. 

Evidences of the power of this bureaucracy 
are numerous, so numerous that I can describe 
only a few of them. Laws gov erning the cer- 
tification of teachers, for example, are created 
ostensibly by state legislatures, but the design 
of these laws is in large measure of the behest 
of the educational bureaucracy —of the state 
superintendents of schools, of state boards of 
education, the members of which are often 
professors of education or persons influenced 
by them, and of schools of education. A study 
of the recent history of these certification laws 
indicates a common trend in many states: an 
increase in the number of credit hours in 
courses of education which must be completed 
by those who would gain teaching certificates. 
In some states, recent proposals have been 
made which would require as many as 40 to 
50 credit hours of courses in education as a 
minimal prerequisite to teacher certification. 
Fifty credit hours of college work occupy 
nearly two full years of the standard under- 
graduate college course; a certification § re- 
quirement of this magnitude would compel 
teacher-training students to devote most of 
their junior and senior years to the study of 
courses in education. This would mean that 
students preparing to become teachers of 
chemistry, English, commercial subjects, vo- 
cational agriculture, modern languages, 


bi- 
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ology, or home economics might never com- 


plete subject matter courses in their fields of 


specialization beyond the freshman and sopho- 
more levels, but would devote most of their 
efforts during their most important college 
years to courses in educational methodology, 
in the sociological foundations of education, 
in curriculum: development and revision, in 
evaluative techniques, in the social implica- 
tions of extra-curricular activities, and other 
such intellectual esoterica and exotica. 

I do not know whether attempts to set a 
50 hour education course requirement for 
certification have been successful in any state; 
that is beside the point, which is simply that 
regular attempts are made to increase these 
requirements through state laws. | do not 
mean to imply that all education courses are 
silly and useless. Certainly it is reasonable and 
desirable for prospective teachers to have 
fundamental training in child psychology, in 
classroom methods, and in some other fields 
of professional education. When courses in 
these fields are endlessly multiplied by a kind 
of academic fission, usually at the expense of 
training in those sound intellectual disciplines 
which should become a part of every teacher's 
equipment, then the situation becomes the 
counterpart of WPA leaf-raking. Paren- 
thetically I mention that I do not consider the 
completion of any education course to be es- 
sential to good teaching, there are many 
teachers in peerate schools, for example, who 
do a superb job of teaching without having 
had a clutch of education courses. Further, if 
such courses were the vade mecum in the ac- 
quisition of teaching skill, then professors of 
education should be the very best teachers 
in any college or univ ersity, a condition which 
does not exist. If attempts are made to prevent 
the increase of education course certification 
requirements or to deflate them to reasonable 
proportions, the educational bureaucracy is 
quickly heard from—loud and threateninelvy. 
When the state of Arkansas, with the aid of the 
Ford Foundation, recently inaugurated a new 
plan of teacher training, which requires pros- 
pective teachers to complete a standard liberal 
arts college career, to be followed by a pro- 
fessional year spent in practice teaching under 
the tutelage of experienced and masterful 


teachers, professional educational organiza- 
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tions passed resolutions condemning the out- 
rageous Arkansas plan. 

The professional educational hierarchy has 
shown its bureaucratic nature in its treat- 
ment of certain of its critics. When a mid- 
western university press published a book by 
a distinguished scholar in criticism of many 
aspects of secondary public education, the 
press received letters and telegrams from 
school superintendents and from principals 
and from professors of education, protesting 
the publication of his book. So great were the 
hue and cry that the president ‘of the univer- 
sity asked a staff committee to investigate the 
situation; after a searching inquiry, this com- 
mittee issued a positive nihil obstat and im- 
primatur, and the book was published. When 
a professor at a western state university passed 
among his colleagues a reprint of a critical 
paper by the aforesaid scholar, he was fired 
by the president of that univers ity, a member 
of the educational bureaucr acy; this out- 
rageous act was approved by an invertebrate 
board of trustecs, who thereby aided the presi- 
dent in bringing disgrace to that university. 


Another aspect of the operations of the 
educational bureaucracy 1s found in the pres- 
sures which it exerts upon teachers to return 
again and again to summer sessions, work- 
shops, institutes, in-service courses, and round 
tables, usually to register for more courses in 
education or to hear the pronouncements of 
professors of education. Often teachers’ pro- 
motions and salary increases are made con- 
ditional upon the frequency of their attend- 
ance at such sessions and upon the acquisition 
of a master’s degree, which is simply a kind 
of union card and which is no guarantee of 
increased te: aching effectiveness, particularly 
if the acquisition of that degree involves the 
writing of a thesis on improving the high- 
school annual, on the causes of academic mor- 
tality of home economics students, or upon 
the construction of airplane models to teach 
“effective living in the air age.” Several of 
my former students have told me of the 
pointed suggestions made to them by their 
principals or superintendents that it would 
be well for them to work toward masters’ 
degrees in education rather than in a_ bi- 
ological science. Such pressures and such sug- 


gestions bespeak not only a_ self-serving 
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bureaucracy but also a circumscribed and 
pedestrian view of what constitutes a teacher’s 
self- improvement. Certainly there are more 
imaginative and more original approaches to 
the betterment of teaching. It is not unreason- 
able to expect that the teaching of a biology 
teacher might be made more effective and 
more stimulating if that teacher were to spend 
a summer in a tropical rainforest or at a tropi- 
cal research station in a rainforest, which is 
distinguished by its abundance of biology. Or 
that a teacher of music might profit more 
from a summer’s work in an orchestra or from 
study in a voice school or from participation 
in a summer opera series than from courses in 
the social functions of music, in charm and 
person: ality dev elopment, or in the educational 
philosophy of music appreciation. Or that a 
teacher of Spanish might bring more improve- 
ment to his teaching from a summer or two 
in Mexico or Peru than might result from 
his pursuit of courses in methodologies and 
social implications of language teaching. Or 
that a teacher of history might visit and ‘study 
and photograph the historical sites of our 
country and of Britain and France and Italy 
and Greece, rather than register for courses 
in new trends in history teaching. 

I do not believe that most American 
teachers need to be cajoled or pressured into 
participation in these summer activities which 
might lead to their improved teaching per- 
formance. I believe that most of them have 
sufficient pride 7 their work and in their 
teaching ability 0 plan their own summer 
experiences ot a view to the improvement 
of their professional ability. Certainly our 
public school teachers have less freedom of 
thought and action and thus a lower pro- 
fessional status than members of the other 
professions—law and medicine, for example— 
and are more directly in the hands of a 
bureaucracy which compels them to study 
the courses and work toward the de grees 
which the bureaucracy dictates. Further evi- 
dence of the active bureaucracy of profes- 
sional education in the establishment in some 
normal schools of an Advanced Master’s de- 
gree in Education; this degree involves one 
year’s work (four more summer sessions) be- 
yond the Master’s degree in education and is 
presumably intended for those not able to 
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achieve that steerage-class, unilingual variant 
of the Ph.D. degree, that of Doctor of Edu- 
cation. 


Another feature of the bureaucracy of edu- 
cation is found in the emphasis placed by this 
bureaucracy upon methodology, often with 
concomitant belittling of subject matter. | 
remember, for example, a young lady who 
obtained with high honors the degree of Mas- 
ter of Arts in English, who, as an under- 
graduate had completed satisfactorily the edu- 
cation courses specified by the state law for 
teacher certification, and who sought the aid 
of her university’s teacher placement office in 
obtaining a job, only to be told by a pro- 
fessor of education on the staff of that office, 
that her grades were too high, that these high 
grades were indicative of a scholarly nature 
and thus of probable failure as a teacher, and 
that his office would recommend her for a 
teaching job only if she completed another 
year’s work for the degree of Master of Edu- 
cation. Then there is the case of a young lady 
who applied for a graduate assistantship in a 
university’s German department; when the 
head of that department inquired concerning 
her courses in German, he was amazed to 
learn that she had never studied German but 
had studied Spanish and French, and since 
she was well acquainted with language teach- 
ing, was confident that she could easily pick 
up German language subject matter! That 
young lady (with a bachelor’s degree in edu- 
cation) had certainly never read Mark 
‘Twain's essay on the German language. In 
1951 a midwestern state association of school 
administrators listed among the characteristics 
of poor teachers “being in love with subject 
matter.” 


A conspicuous feature of the bureaucracy 
is its rapid multiplication of courses in edu- 
cation in many colleges and universities. The 
institution which is the Urquell of American 
Professional education offers about 700 
courses in education. The summer school cat- 
alog of a large state university lists 81 courses 
in education, as contrasted with 13 courses in 
accountancy, 5 in agronomy, 24 in chemistry 
and chemical engineering, 4 in geology, 14 in 
history, 10 in home economics, 13 in law, 6 in 
physics, and 12 in psychology. At one 
southern state university the unlimited spawn- 
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ing of education courses has become so serious 
that the faculty council of this institution 
has studied these courses intensively and has 
made specific recommendations aimed at their 
reduction. The college of education of this 
university, for example, offers four courses 
in visual aids: Audio-visual Materials in 
Teaching, Audio-visual Methods and Ma- 
terials, Organization and Co-ordination of 
Audio-visual Materials, and Problems in the 
Use of Audio-visual Materials. Among the 
several recommendations of the faculty coun- 
cil are these: that the number of courses in 
visual aids be reduced and that the college 
of education fill no faculty vacancies as these 
occur until that college has made serious ef- 
forts to reorganize and to reduce its courses. 

It is not simple to account for the develop- 
ment of this self-expansive educational bu- 
reaucracy, for the factors involved in this 
mushroom growth are complex. We profes- 
sors of the liberal arts and sciences are in 
part blameworthy, for we have too often 
ignored or looked down upon the training of 
teachers as one of our legitimate functions. 
We have too often immured ourselves in the 
pursuit of “scholarly” research to the detri- 
ment of our other educational duties; pre- 
occupied with studies of the treatment of the 
weasel in Greek literature and its effect upon 
the late middle period of Johann Wolfgang 
von Goethe or of the Sphenopsida of the 
lower southwestern flank of Pike’s Peak, we 
have by default failed to assume our rightful 
obligations to teacher training, and the col- 
leges and departments of education have filled 
the vacuum. The educational bureaucracy 
may be explained in part, I believe, upon this 
basis: that the pursuit of graduate study and 
the acquisition of gi raduate degrees in edu- 
cation is a relatively easy business as com- 
pared, for example, with the successful prose- 
cution of graduate work in chemistry, psy- 
chology, English, phy ‘sics, classics, agronomy, 
mathematics, history, political science, and 
modern languages. This situation attracts to 
professional education large numbers of grad- 
uate students who probably lack the ability 
to complete satisfactorily graduate work in 
other fields of know ledge and these graduate 
students must then have jobs—hence, the 
mushrooming of professorships of education, 
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of curriculum co-ordinators in our public 
schools, of guidance supervisors, visual aids 
specialists, professional testers, and others. The 
increase of education course requirements for 
teacher certification feeds this bureaucracy 
and thus favors its further growth. Many 
school principals and superintendents, be- 
holden to some education college for their 
Ed. D. degrees, fertilize the growth of the 
educational bureaucracy through their insist- 
ence that their teachers return to summer ses- 
sions for more education courses and for ad- 
vanced degrees in education. 

That students registered in colleges of edu- 
cation frequently are intellectually less able 
than students in other academic fields is in- 
dicated by several studies. Tests given to 
large numbers of college graduates in the 
army in 1952 (reported in the journal Science 
of ‘September 26, 1952) show education 
majors at the bottom of the heap in test 
scores, with students of commerce, agricul- 
ture, engineering, humanities, and the sciences 
outranking them. A friend of mine recently 
gave a test on animistic thinking to several 
hundred college undergraduates, results of 
his test again showed education students in 
the cellar position. It is a commonplace that 
students who have difficult academic sledding 
in liberal arts colleges frequently, upon their 
transfer to colleges of education, turn in satis- 
factory classroom performances. 

| do not want to give the impression that 
my dorsum is entirely overgrown with Bryo- 
phyta, that | disapprove all courses in edu- 
cation, that I believe all school administrators 
to be members of what I have called the edu- 
cational bureaucracy. As I have indicated, | 
believed that certain courses in education 
(albeit a small proportion of all education 
courses now offered) are valuable in the 
training of teachers; that I am not alone in 
this view is indicated by this quotation from 
a paper written by an ex-dean of one of our 
larger colleges of education: “Most courses 
and textbooks in education have little value.” 
I know that many courageous school prin- 
cipals and superintendents and public school 
teachers are disturbed by and are un- 
sympathetic with the educational bureaucracy 
in which they are enmeshed. Following pub- 
lication three years ago of one of my papers 
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on this subject, I received letters from 793 
public school teachers and administrators from 
many parts of our country, expressing agree- 
ment with my views. It is highly significant, 
I believe, and illustrative of the power of the 
bureaucracy that 501 of the writers of these 
letters included a request that I destroy their 
letters or that I treat their expressions of 
agreement as top-secret and confidential. I 
must add also that not all professors of edu- 
cation vibrate sympathetically with the bu- 
reaucracy; | know. several such gentlemen 
who are both appalled at and worried by 
some of the activities of the bureaucracy. 
About a year ago I received a letter from an 
associate dean of a college of education who 
expressed his worry over various features of 
the educational bureaucracy but who added 
that he retired in two years ‘and that he would 
simply remain quiet through the brief re- 
maining period of his professional activity. A 
dean of one large midwestern school of ‘edu- 
cation has stated that the granting of grad- 
uate degrees in education is an absurdity and 
should be halted, indicating that he is not quite 
in step with most professional educators. 


[he question now arises: what can be done 
to reduce the scope and power of this bu- 
reaucracy? There is no simple, ready answer 
to this question, for the bureaucracy is deeply 
entrenched, its ramifications are numerous 
and complex. I know of no one who has a 
formula which would solve this problem 
easily and quickly. There are, however, en- 
couraging signs of reaction on the educational 
horizon, and from these we may perhaps de- 
rive hope that the bureaucracy will be 
trimmed to reasonable dimensions. The 
aroused interest of newspapers, magazines, of 
PTAs (some of which have begun. to realize 
that PT As exist to do things other than buy 
movie projectors and arrange fund-raising 
square dances and bridge tournaments), of 
businessmen, and of professional people in 
school philosophies and practices and in the 
educational bureaucracy is a source of en- 
couragement. Some school boards have taken 
appropriate steps; in Chicago, for example, 
the board requires that high-school teachers 
must have master’s degrees in the subjects 
which they teach, not in education; a biology 
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teacher, for example, to qualify for employ- 
ment in the Chicago high schools must hold 
a master’s degree in one of the biological 
sciences. The increased realization by univer- 
sity administrators and facultymen that some 
of their colleges of education have burgeoned 
beyond all reason and all need and the re- 
sulting investigations of these college augur 
well for the future. Such investigations, car- 
ried to their logical end, might result in the 
shrinkage of colleges of education to depart- 
ments of education within liberal arts colleges, 
an academic adjustment which could be 
highly advantageous in two ways: it would 
reduce the educational bureaucracy and _ it 
would bring into closer co-operation those 
education professors who have something im- 
portant to offer students and those liberal 
arts professors who should play a more im- 
portant role in the training of teachers. 


I believe that a shrinkage of the educational 
bureaucracy might aid in some measure in 
attracting and holding superior students in 
the teaching profession. I believe that the 
current shortage of teachers is to be attributed 
only in part to the low salary scales of the 
profession; I believe that another factor is in- 
volved in the teacher shortage, namely that 
many young people of superior intelligence 
and ability become disgusted with the op- 
erations of the educational bureaucracy and, 
as a consequence, leave the teaching profes- 
sion or fail to enter it. | know of seven very 
able young people who have left teaching in 
the last three years because they could no 
longer endure the bureaucracy. | quote from 
a letter which I received this summer from 
one of these teachers: “I have resigned my 
teaching job, for I felt that too much of my 
time and energy was taken up with activities 
and petty chores which had little to do with 
true education. Curricular and extra-curricular 
activities required about 70 hours a week of 
my time, although I actually taught only 25 
hours a week in my classroom. The senseless 
paper work and chores which have little or 
nothing to do with true education are simply 
insupportable.” 

(Revised by the author for The American Biology 
Teacher from an article originally printed in the 


GAMMA ALPHA RECORD, Vol. 45, No. 2, March, 
1955.) 
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Textbook Planarians and the Reality 
LIBBIE H. HYMAN 


American Museum of Natural History, 


The fresh-water planarians are among the 
most widely studied laboratory types and an 
account of them appears in almost ev ery text 
of college biology or zoology. Examination 
of a number of such texts has revealed numer- 
ous mistakes and misunderstandings about 
planarians which the following account at- 
tempts to rectify. 

In the first place the name Planaria is a valid 
generic name subject to nomenclatorial rules 
and regulations. As such it must not be ap- 
plied to planarians in general or used as if all 
planarians belong to the genus Planaria. To 
the contrary, the genus Planaria as now de- 
fined is a small genus with only a few species. 
If a general name is w anted the animals should 
be called fresh-water planarians or fresh-water 
triclads. 

Most textbook accounts figure only pla- 
narians with triangular heads whereas in fact 
the majority have truncate heads. A markedly 
triangular head with conspicuous auricles is 
char acteristic of members of the genus 
Dugesia (formerly Euplanaria) only. 

Cilia are usually limited to the ventral sur- 
face although many of the authors appear to 
believe that the entire surface is ciliated and 
that planarians move by ciliary action. In fact 
the characteristic gliding movement was 
shown by Stringer (1917) to be caused by 
invisible ‘muscular waves a pass from the 
anterior end backwards. 

A brain consisting of two rounded con- 
joined masses is limited to planarians with 
truncate heads. These texts, however, show 
this type of brain in types with triangular 
heads. Actually, the brain mass in planarians 
with triangular heads follows the head con- 
tour and has the general shape of an inverted 
V (fig. 1). 

The digestive system is generally correctly 
understood although some figures of this sys- 
tem omit the phary ngeal cavity and show the 
phary nx lying directly in the ‘mesenchyme, a 
situation in which it could not operate. The 
mouth is the opening in the midventral line 
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that leads into the pharyngeal cavity (fig. 2); 
the orifice of the pharynx is positiv ely not the 
mouth. When used the pharynx is protruded 
through the mouth by muscular elongation 
(fig. 3) and is positively not everted as stated 
in several of these books. 


Much misunderstanding is extant concern- 
ing the food and mode of feeding of p!anarians, 
Planarians are strictly carnivorous, capturing 
live animals or attacking fresh corpses and 
positiv ely do not eat detritus or microscopic 
food. As they move about, planarians leave a 
mucous trail in which small animals may be- 
come accidentally entangled, setting up a com- 
motion that may attract planarians. Insects 
falling into water may similarly attract pla- 
narians by their struggles and constitute a 
chief food supply. Some planarians, notably 
the common white triclad of the eastern 
United States, Procotyla fluviatilis (often 
grossly misidentified as Dendrocoelum lac- 
teum), are provided with a musculo-glandular 
adhesive cushion in the center of the anterior 
margin employed in the capture of live prey. 

Planarians can ingest food only by a def- 
inite act of feeding in which they mount upon 
the food, grip the substrate with the body 
margin provided with a ring of adhesive 


Legend of Plate 

Fig. 1. Scheme of the brain type of a triangular- 
headed planarian. Fig. 2. Scheme ot planarian pharynx 
when at rest. Fig. 3. Scheme of planarian pharynx 
when in use with pharynx protruded through the 
mouth. Fig. 4. Erroneous scheme of an excretory 
tubule of a flatworm, copied from Lankester’s A 
treatise on volume IV. Fig. 5. Scheme of 
probable correct form of an excretory tubule of a 
fresh-water planarian. Fig. 6. Copulatory complex of 
Dugesia tigrina as viewed in vertical longitudinal sec- 
tion. 1, mouth; 2, pharyngeal cavity; 3, pharynx; 
4, orifice of the pharynx; 5, copulatory sac (vursa 
copulatrix); 6, bursal canal or vagina; 7, entrance of 
ovovitelline ducts, after short fusion, into the bursal 
canal; 8, ovovitelline duct; 9, female part of antrum; 
10, common antrum, 11, common gonopore, 12, male 
part of antrum; 13, penis papilla; 14, penis bulb; 
15, spermiducal (enlarged parts of sperm 
ducts acting for sperm storage); 16, sperm ducts en- 
tering penis bulb. 
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glands, protrude the pharynx through the 
mouth into the food, and suck in bits of tissue 
by the peristaltic action of the pharynx. They 
do not swallow any thing whole. Food is in- 
gested only through the orifice of the phary nx, 
not through the mouth, which serves only for 
the protrusion of the pharynx. Most books 
indicate extracellular digestion of the food be- 
fore intake into the pharynx but this has not 
been definitely proved although it is of course 
possible. The best studies indicate that diges- 
tion in planarians is wholly intracellular in “the 
epithelial lining of the intestine that ingests 
bits of tissue into food vacuoles in amoeboid 
fashion. By feeding hungry planarians with 
bits of fresh insects that have been puddled i in 
a thick paste of carmine and water, the in- 
testine can be made to stand out with diagram- 
matic clarity. Several hours are required for 
the intestinal e epithelium to phagocy tize the 
food particles of the full intestine and about 
five days are required for the complete 
digestion of the food vacules. 

Some of the worst mistakes in textbook ac 
counts of planarians concern the excretory 


system. I finally traced to its source a figure 


of this system that has been copied with varia- 
tions into a succession of texts. This figure, 
here reproduced as figure +, comes from the 
volume on flatworms in Lankester’s A Treatise 
on Zoology, where it is labelled * ‘diagram of 
the platyhelminth excretory system.’ As a 
scheme for pi: inarians this figure is bad enough 
but as a scheme for platyhelminths it is far 
worse. Almost e\ erything about this figure is 
erroneous. Although it is true that in plan: irians 
in contrast to other flatworms each excretory 
tubule subdivides and reunites to form a net 
in no case is one tubule of this net larger than 
the others, neither do the tubules of the net 
loop over and under each other. There are 
further no bunches of cilia in the wall of the 
tubules and it is improbable that flame cells 
are attached singly directly to the main 
tubules, rather occurring in clusters attached 
to a capillary tubule. Figure 5 attempts to 
depict the probable form of a main excretory 
tubule of a planarian, but it must be realized 
that the excretory system is not completely 
known for avy planarian and has not been 
described at all for any North American 
species. Because of technical difficulties the ar- 
rangement of the flame cells and their rela- 
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tion to the main tubules have not been ascer- 
tained for any planarian. Willey and Kirschner 
(1938) reported that the flame in the most 
common planarian of the United States 
(Dugesia tigrina, old name Planaria macu- 
lata) has the shape of a hollow cone and is not 
straplike as often depicted. 

All the texts flounder as regards the repro- 
ductive system. This system ‘differs in every 
species of planarian and hence it is not pos- 
sible to construct a figure of general applicabil- 
ity. I will therefore confine my remarks to 
Dugesia tigrina as this is the species usually 
presented in college texts. In this species there 
is a pair of ovaries shortly behind the eves and 
numerous small testes along the sides from 
shortly behind the ovaries to ‘the posterior end. 
From each ovary but not opening into it there 
leads posteriorly an ovovitelline duct expanded 
next the ovary into a small chamber, the 
seminal receptacle, that contains a ball of 
sperm in animals that have copulated. Along 
their course the ovovitelline ducts receive 
numerous yolk glands which are clusters of 
large cells filled with food stores and shell- 
forming droplets. A delicate sperm ductule, 
rarely demonstrable, connects each testis with 
a main sperm duct of its side that proceeds 
posteriorly alongside the pharyngeal chamber 
and as it approaches the copulatory apparatus 
expands into a spermiducal vesicle packed 
with sperm during the breeding season. 

The copulatory apparatus (fig. 6), located 
directly behind the pharynx, opens mid- 
venturally by a single gonopore by way of a 
chamber, the genital antrum, more or less sub- 
divided into an anterior male antrum, pos- 
terior female antrum, and common antrum 
between these. The penis projects from in 
front into the male antrum to which its rela- 
tions are identical with those of the pharynx 
to the pharyngeal chamber. The penis here 
consists of two parts, a glandulo-muscular 
part, the penis bulb, imbedded in the mes- 
enchyme, and the conical projecting muscular 
penis papilla. The two sperm ducts approach- 
ing the copulatory apparatus from in front 
narrow distal to the spermiducal vesicles and 
pass through the penis bulb uniting into a 
common duct that traverses the penis papilla. 
From the roof of the female antrum a duct, 
the bursal canal, arches anteriorly above the 
penis and expands into a sac, the copulatory 
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sac, located between the pharynx and the 
penis bulb. The two ovovitelline ducts, also 
approaching from in front, ascend to either 
side of the penis and enter the arch of the 
bursal canal after a very short union. 


Although the anatomy of the copulatory 
apparatus is such that. self-fertilization is 
feasible, it generally does not occur and in 
Dugesia tigrina copulation is necessary to in- 
sure the laving of fertile eggs. Copulation is 
mutual and each worm thrusts the elongated 
penis through the gonopore into the bursal 
canal of the partner, discharging sperm into 
the copulatory sac. The sperm, “however, do 
not remain in this sac, soon travelling up the 
ovovitelline ducts to the seminal receptacles 
at their heads. 

Copulation is followed in a few days by 
the laying of an egg capsule or cocoon that 
contains several fertilized eggs and hundreds 
of yolk cells. The eggs are fertilized as soon 
as they leave the ovaries and in their passage 
along the ovovitelline ducts become accom- 
panied by volk cells from the yolk glands. 
Fggs and yolk cells accumulate in the male 
antrum where preformed spherules leave the 
volk cells and coalesce into a capsule that 
hardens by a tanning process. When finished 
the c: apsule is laid through the gonopore and 
in the genus Dugesia is attached to objects 
by a little stalk. Under favorable weather con- 
pat it hatches in a couple of weeks to sev- 
eral minute worms. Copulation and laying of 
capsules occur repeatedly during a breeding 
season that extends over a few months. 


Some common mistakes may now be men- 
tioned. The copulatory sac (erroneously con- 
sidered a uterus in older accounts and often 
still so labelled) is usually labelled seminal 
receptacle; although it does in fact receive 
the sperm at copulation the sperm do not re- 
main in it and the term seminal receptacle 
should be applied to the chambers at the head 
of the ovovitelline ducts. Fertilization occurs 
in these chambers, not as often stated or im- 
plied, in the copulatory complex. The bursal 
canal may be called vagina although this is 
not the usage among specialists on planarians. 
The point of entrance of the ovovitelline ducts 
into the copulatory complex is a common 
error. In Dugesia these ducts enter the curve 
of the bursal canal; in most other genera they 
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unite to a common duct that opens into the 
roof of the male antrum. Many books and 
figures regard the expansions of the sperm 
ducts in the penis bulb as seminal vesicles; but 
these in fact never serve for sperm storage. 
The sperm are stored in expansions of the 
sperm ducts that used to be called “false 
seminal vesicles” until I devised the name 
spermiducal vesicles for them. Capsule forma- 
tion takes place in the male antrum, not, as 
once supposed, in the copulatory sac. An old 
figure erroneously showing a capsule forming 
in the copulatory sac was repeatedly copied 
into textbooks but happily this has not been 
done in recent years. 

The histology of planarians is poorly un- 
derstood by the authors of college texts and 
poorly described and illustrated in such texts. 
This subject is probably too complicated for 
inclusion in courses in general zoology and 
biology. To bring out the various types of 
gland cells requires the use of differential 
stains and many of the gland cells remain 
quite invisible in the ordinary haematoxylin- 
eosin preparations. The histology of the 
pharynx in particular is extremely complicated 
and | have not seen any figure of it in under- 
graduate texts that was even reasonably cor- 
rect. It does not appear profitable here to 
detail the matter of planarian histology. Those 
interested will find such details in my book 
The Invertebrates, volume Il. ; 
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lowa Teachers’ Conservation Camp 

The Iowa Teachers’ Conservation Camp 
will be in session again this summer at beauti- 
ful Springbrook State Park near Guthrie Cen- 
ter, lowa. The Camp began operation in 1950 
and has completed six successful summer sea- 
sons. This project is a cooperative endeavor of 
the lowa State Teachers College, the lowa 
State Conservation Commission and the lowa 
State Department of Public Instruction. Five 
quarter hours of college credit may be gained 
during any 3-weeks session. The beginning 

(Continued on* page 129) 
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The Making of a Scientist 


BRUCE 


A. SHERWOOD, Student 


West Lafay ette High School 
‘Indiana 


Purpose 

This study of the factors which affect the 
development of a scientist is submitted with 
the hope that it will lead to a better under- 
standing of the environment conducive to 
the development of the scientists so urgently 


needed by our country. 


Pre-School Life 

My father was forty-six and my 
thirty -eight when I was born; my 
was ei ight. I grew up in an older and possibly 
more mature family. I was “adopted” by 
my brother and his friends, that | was 
exposed early to older children; for most of 
my childhood my friends were older than I. 
By the time I was six I was reading Coronet, 
Reader’s Digest, and the Chicago Daily News. 
At least part of this early start is attributable 
to close association with older friends. Also, 
my mother had once taught economics and 
commercial arithmetic. She taught me interest- 
ing tricks one could do with numbers and 
stimulated my interest in arithmetic before 
I ever went to school. 

Mother believed in giving children as much 
and she would 
“no.” In cases in 
‘merely on her 


mother 
brother 


SO 


independence as possible, 
rather say “careful” than 
which her child wouldn’t obey ' 
authority, she would, if possible, let the child 
find out for himself. When my brother as a 
baby kept trying to touch fire although re- 
peatedly warned, she finally allowed him to 


burn himself slightly. Some mothers might 
sav “How cruel!” But my brother was hurt 
only slightly; the pain was momentary, the 
lesson lasting. He had been allowed ex- 

and free choice, and also 


perimentation 
shown why to respect the judgment of elders. 
My parents endeavored to both of 
us boys a set of broad principles within which 
we were allowed much freedom. We were 
allowed to question our parents’ judgment, 
too, and they listened reasonably to plausible 
complaints. So at an early age I was already 


give 


asking “Why?” and_ receiving reasonable 
answers. My appetite for knowledge was 


whetted. 
Grade School 
Reading is the surest key to academic or 
scholastic success. Reading ‘builds vocabulary 
and the larger the voc: abulary the larger the 
number of symbols available for thinking. Be- 
cause of a quantity of outside reading, school 
was all coasting. In fact, it would be a good 
idea if schools bore down on the exceptional 
student and made him work as hard as the 
normal child. A few examples of extra work 
recalled: My third-grade teacher 


are sug- 
gested that my parents get me a microscope, 
books. etc. In the fourth grade | was en- 


couraged to learn the multiplication tables 
“required” point. But such extra 
and far between; I should 


Schools, be- 


beyond the 
projects were few 
have been forced to work harder. 
cause of limited facilities and teacher-hours, 
are unable to speed up the superior student. 
And yet it’s shameful to allow  po- 
tential scientists to bored dis- 
interested. For school was too easy. It might 
be expensive to give special help to special 
children, but it is even more expensive not 
to realize the full potential of the child. Our 
report cards had, besides the grades, a check- 
list: Is performing satisfactorily but 
lieved capable of even more; is performing 
satisfactorily to the best of his ability, ete. 
The second was always checked on my card. 
and vet I knew | knew even then that I wasn’t 
accomplishing nearly as much as I could. It 
as long as in the eves of 


waste 


or 


become 


be- 


was too easy to loaf 


the teacher | was doing superior work. Some- 
one should have made me work harder by 
giving me extra projects. 


All through grade school I was a leader in 
my class; Student Council, officer, 
patrol- boy captain, ete. It finally went to my 
head, and I was more or less rejected by the 
still had several close 


room 


class as a whole. I 
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friends, but only a few. This resulted in an 
introversion stage which lasted for several 
years. | read more; I thought more. I looked 
inside myself and analyzed my motives. | 
observed others and came to a much better 
understanding of their problems and motiva- 
tions. Loy nbee has noted that high culture 
and civilization are often the result of su 
pression. And so it is with the individual. Nox 
that | was persecuted, but I didn’t take a nor- 
mal part in the social activities of my age 
group. The extra reading, projects, and in- 
trospection ultimately made me more mature 
when I outgrew the stage of introversion. 


In eighth grade a special math class for 
superior students was excellent. I learned 
geometry, the use of the slide rule, and other 
advanced concepts. The general science 
course was so good that high school physics 
was just a review. An incentive in science 
class was the seating of “A” students in the 
top row and the announcement of top test 
scores. More of such academic competition 
would be a good thing. 


High School 

High School has been marked by academic 
non-competition. There isn’t an area in which 
open scholastic competition is practiced; even 
an honor roll is absent. Schools which spon- 
sor athletic competition and recognition 
should not be secretive about what is theo- 
retically the more important side of school’s 
functions. An American was astonished to 
see European students carrying a prize stu- 
dent on their shoulders and cheering him. One 
of the students answered the American’s 
puzzlement, “What are your schools for?” 
We have not even any thing like the inter- 
room spe ‘ling bees or the incentive seating of 
grade school. Simultaneously it is generally 
agreed that competition breeds excellence. 
Perhaps a scientist should not need or desire 
popular acclaim, and yet a non- -competitive 
system neglects a powerfully attractive goal. 
A few notable programs have been carried 
out in high school, such as a speeded- up math 
course for superior students, but there should 
be more such projects. Our school system is 
the finest in the world, but it could be im- 
proved by giving the outstanding pupil spe- 
cial attention and recognition. 
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Future Plans 

If possible, I will major in math at DePauw 
University with the possibility of getting a 
Ph.D. at Michigan. I'd like to work in the 
research department of some large company 
such as GE or IBM. 


Conclusions: 

Independence coupled with — intelligent 
guidance is very important in early family 
life giving the young child a good start in 
school. A. family dinner table which is con- 
sidered a panel discussion is very conducive 
to intelligent speech and thinking. Reading 
ability is an important and valuable asset, in 
fact the most basic academic skill. Academic 
incentives are good, but are not stressed 
enough because of limited facilities of the 
public school system. Outstanding children 
are not pushed to the limit of their abilities. 
Dr. Joseph Maddy, President of the National 
Music Camp, has said repeatedly that the 
American public school system does not and 
cannot produce young geniuses in the Mozart 
tradition. The public school as it is presently 
set up Is limited by the necessity of prov iding 
“average’ ’ education for the ‘ ‘average” pupil. 
The Science Talent Search is a good example 
of the type of incentive goals necessary in 
the fields of science and technology. The 
young scientist needs such encouragement. 


Conservation Camp 
(Continued from page 127) 


dates for sessions are June 3, June 24, and 
July 15. Much of the instruction at Camp is 
conducted in the field. Physical facilities at 
Camp are» completely adequate. Each cabin 
accommodates eight teachers comfortably. 
Teachers have no part in meal preparation or 
1 “kitchen police” duties. Food is superb. 
The Camp experience provides an excellent 
opportunity for teachers to gain background 
knowledge concerning resources and resource 
management. In addition, teachers have an op- 
portunity to learn from first-hand experience 
in the field under the capable leadership of 
visiting resource persons. For further informa- 
tion concerning the Camp and its program, 
write Dr. H. Sey mour Fowler, Director, Sci- 
ence Department, lowa State Teachers Col- 
lege, Cedar Falls, Lowa. 
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Summer Institutes 
PAUL KLINGE 


Howe High School, Indianapolis, Indiana 


Institutes for this summer to improve high 
school and college biology teaching are ap- 
pearing with more frequency. This certainly 
underscores the appreciation for the need of 
better biology teaching on all levels in the 
American educational system. In the two fol- 
lowing announcements the National Science 
Foundation is the fund granting agency. 


The only program exclusively for high 
school biology teachers is the one announced 


for Indiana Univ ersity from June 25 to August 

, 1956. The Summer Institute for Teachers of 
High School Biology will be sponsored by 
Indiana University and NABT. Thirty- five 
participants will be chosen from nominations 
to be received by Mr. Paul Klinge, Howe 
High School, Indianapolis 7, Indiana, who will 
act as Assistant Director of the Institute. Pro- 
fessor Shelby Gerking, Professor of Zoology 
at Indiana, will be the Institute Director. 
Room, board, tuition, travel expenses, and de- 
pendent’s stipends will be completely assumed 
by the Institute. Credit arrangements can be 
made with the University. The purpose of 
the curriculum will be to present modern con- 
cepts in certain biological fields, interdepend- 
ence of the sciences, demonstrations of useful 
teaching tools and devices, and discussions of 
curriculum and teaching problems. The new 
air-conditioned life sciences building at In- 
diana University will be the site of the Insti- 
tute, and its facilities will be open for the use 
of the participants. The visiting staff will be 
made up of prominent scientists: there will be 
a great deal of freedom permitted in the use 
of the laboratories, and the student will be en- 
couraged to assume initiative in his laboratory 
and field work. Although Indiana residents 
will be given preference in participant selec- 
tion, nominations will be accepted from teach- 
ers living in surrounding states. This is another 
method by which NABT is cooperating with 
local agencies in helping to improve biology 
teaching. NABT members, especially, should 
apply to Mr. Klinge by April 15. A complete 
program for the Institute will follow in later 
issues. 

The University of Utah will conduct an In- 
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stitute for College and High School Teachers 
of Biology this summer. It will be open to 25 


— and 25 high school teachers. Dr. Loren 
Petry, University o f Missouri, will act as 
and NABT Dr. Stanley 


Mulaik, University of Utah, will be Associate 
Director. Stipends will average $250.00 per 
participant and preference will be given to 
teachers in smaller colleges and high schools, 


A Letter from the President 
JOHN P. HARROLD 


Dear NABT Members: 

In accepting the gavel of office from 
Brother Charles at the inau: guration ceremony 
held at Atlanta, Georgia, | Tealize the respon- 
sibility that goes with it. | am happy, as well 
as humble, to be honored with the oppor- 
tunity to serve as President of the National 
Association of Biology Teachers. It is my hope 
that I can carry on ‘with the help of you, the 
members, the fine work that has been done by 
Brother Charles and other past presidents. 
Only with the cooperation of the members, 
can your officers do their best in promoting 


sthe interests of our association which are di- 


rected toward better science teaching in the 
field of biology at all levels. 

‘To me, one thing seems to be demonstrated 
by this Atomic Age, and that is, scientists 
more than ever before have found they need 
each other. It will take the combined efforts of 
the mathematician, phy sicist, chemist, and bi- 
ologist working hand in hand to make the 
most of what lies ahead in science. 

It was nice meeting many of you in Atlanta. 
It is my sincere hope that because of your 
experiences at our meetings you have returned 
to vour classrooms with new ideas and re- 
newed enthusiasm, courage and determina- 
tion to do all in your power to improve | your 
teaching of biology. And to those of you who 
were unable to attend, may I say that I can- 
not describe the lift and enthusiasm that can 
be reborn by attending a national meeting. 

Begin now making your plans to attend our 
next meeting in New York City. No matter 
how long you have been teaching, to realize 
you can improve yourself professionally by 
attending our annual meetings, is one of the 
surest signs that progress 1s being made. 


The Biology Teachers Work Center 


at Purdue University 


RICHARD R. ARMACOST 
Associate Professor of Biological Education 


A view of the Biology 


The Department of Biological Sciences and 
the Department of Education at Purdue Uni- 
versity cooperatively maintain a materials 
work center primarily for teachers of biology, 
elementary school science, and gene eral sci- 
ence. The center is located in Stanley Coulter 
Hall in the Department of Biological Sciences. 

This Work Center houses science and sci- 
ence education periodicals; texts for high 
school biology, general science, and elemen- 
tary school science; a variety of reference 
books for students of various grade levels and 
their teachers; laboratory manuals and work- 
books; pamphlets; courses of study; units de- 
veloped by teachers and prospective teachers; 
charts; aids for student projects; laboratory 
equipment, tapes of “Ask the Biologist,” a 


Teachers Work Center. 


radio program for high school students and 
their teachers; and many other materials par- 
ticularly useful to teachers of the biological 
sciences. 

“Ask the Biologist,” referred to above, is a 
weekly radio program sponsored by the De- 
partment of Biological Sciences. It represents 
a means of taking many members of the 
biology staff, via radio, into the high schools 
of Indiana. Each week about 10,000 students 
and their teachers listen to question-answer 
broadcasts or interviews centered around bi- 
ology topics of interest to high school stu- 
dents and their teachers. Outstanding Purdue 
University biologists, high school teachers and 
administrators, and high school students with 
special science aptitudes appear on the va- 
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rious programs. A sincere effort is made to 
present the material in such a way that it is 
understandable, educational enjoyable. 
Tapes are available of all broadcasts. These are 
used in the Center or sent on request to high 
schools in the State. Some schools have the 
programs dubbed off onto their own tapes and 
build up a tape library for use in their biology 
courses. 

Teachers, administrators, prospective teach- 
ers, and other students are welcome to use 
the Center at all times except for the three 
hours each week when classes for prospective 
biology teachers are being held. Often ar- 
rangements are made for evening use of the 
Center. Practically ail materials can be bor- 
rowed for periods of time ranging from a few 
davs to a month, depending upon how many 
people need a certain item at a given time. 
The author’s office is adjacent to the Work 
Center which gives him the opportunity to 
meet with those who come for materials and 
information. This is helpful to those who visit 
the Center and enables him to become better 
acquainted with his students and others who 
visit the Center. 

The Biology Teachers Work Center is used 
in a number of ways. The methods course in 
the teaching of the biological sciences meets 
in this room. This permits the instructor to 
demonstrate, display and call attention to va- 
rious materials of interest to prospective high 
school biology teachers. Informal work ses- 
sions can be held so that the methods course 
ideas can be developed and demonstrated with 
the materials at hand. This helps eliminate the 
“talk, talk, talk” aspect present in too many 
methods courses. The Center is also used by 
the high school biology practice teachers in 
the development of their teaching plans. 


Biology teachers inservice often use the 
Center. It affords a fine opportunity for them 
to see and evaluate books, charts, laboratory 
equipment and other materials which they 
may wish to purchase for their own schools. 
They can discuss the appropri iateness of these 
materials for their specific school situations, 
with the Biological Education Professor in 
charge of the Center. Whenever teachers 
bring students to the campus for such pro- 
grams as the Sci-Math Assembly, the Regional 
Science Fair, the City and County Teachers 
Conferences, or come to the University for 


March 1956 


tit 


An 


A prospective high school biology teacher discusses 
her teaching plans with her advisor. 


Workshops and other summer programs, the 
Work Center is a major interest. 

A final use of the Biology Teachers Work 
Center was not anticipated when it was being 
developed. Many undergraduate as well as 
graduate college students and professors drop 
in to read the numerous periodicals and brouse 
through the variety of interesting books. 
These people are, for the most part, only 
casually interested in teacher education. 


The members of the Department of Biolog- 
ical Sciences and the Department of Education 
at Purdue University are proud of the Biolog- 
ical Teachers Work Center. They realize its 
usefulness to teachers inservice, " prospective 
teachers and in course work. They are pleased 
too, that many persons w ho are not intimately 
concerned with science teacher education gain 
an interest in the Work Center and enjoy 
dropping in during their leisure moments. 


Worip Ovursipe My Door. Olive Bown Goin, 
housewife, biologist and nature writer. 184 pp. 
$3.50. The Macmillan Co., New York 11, New 
York. 1954 
In this a housewife-naturalist explores 

the living wilderness in her backyard 
(Gainesville, Florida). The daily and_ seasonal 
life of the animals around her—frogs, lizards, 
turtles, songbirds and the like come vividly to 
life. The book is illustrated with line drawings, 
and should interest both the zoologist and_ the 
general reader. 
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The Guidance of Young Women for Careers 


in Natural Sciences 


DOROTHY ALFKE 
Penn State College 


As in most of our guidance work with 
young people, the guidance of young women 
for careers in natural sciences presents some 
special challenges. We must be able to inform 
interested girls of the many different oppor- 
tunities and help them learn enough about 
these fields to make a wise choice. We must 
help them to realize that in some fields the 
opportunities are limited either because the 
total number of positions is small or because 
the nature of the work is such that men are 
often given preference. We can also help 
these young girls increase their chances of 
success by suggesting Ways to acquire the 
training and experiences which will best 
qualify them for the kind of work they wish 
to do. 

To help meet the first challenge of provid- 
ing information on the variety of positions, 
two sources of written material are suggested. 
The Women’s Bureau of the United States 
Department of Labor recently published a 
series of pamphlets on opportunities for wom- 
en in the various sciences. These deal, pri- 
marily, with laboratory research and other 
technical positions. Recent articles in the 
American Biology Teacher have discussed 
educational work and other lesser known op- 
portunities related to natural sciences. Ref- 
erences such as these can help a young girl 
expand her outlook when considering a career. 
\lso important are visits to various agencies 
such as research laboratories, museums, bo- 
tanical and zoological gardens, hospitals and 
government agencies. By talking with the 
personnel in these places, a girl can_ better 
see herself in relation to the kind of work in- 
volved. In some cases, volunteer or part time 
work experiences might be arranged. A 
teacher or guidance counsellor can do much to 
initiate and implement these experiences which 
are so valuable to a young girl trying to dis- 
cover the kind of work for which she is 
suited. These methods of exploring the var- 
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ious fields can also yield information on rela- 
tive numbers of opportunities for employment. 
With respect to certain types of work some 
generalizations can be made. There is a real 
need for adequately prepared personnel for 
the different kinds of educational work re- 
lated to natural sciences. For these positions, 
women candidates are usually given equal 
consideration with men and sometimes they 
are given preference. In laboratory research, 
women seem to have little difficulty in ob- 
taining beginning positions but several women 
report that their chances for advancement do 
not seem equal with those of men in similar 
positions. The opportunities for women in po- 
sitions involving field research are extremely 
limited. Only those young women w ho 
are singular in their interest and qualifications 
for such work should be encouraged to pre- 
pare for field research. Some types of work 
such as illustration, writing, photography, 
radio and television, and museum preparation 
are in themselves so limited that it is probably 
unwise for any person to prepare exclusively 
for a career in any one of these. It would be 
better for a girl interested in a limited field to 
develop fully her aptitude along these lines as 
part of a training program for educational 
work or some other broad area. 


Whatever the vocational goal may be, the 
chances of success can be greatly ‘increased 
by a carefully planned program of prepara- 
tion. This is especially true for the types of 
work for which no college curriculum pat- 
terns exist. By way of illustration we might 
consider a young girl interested in doing some 
kind of nature education work, either at a mu- 
seum, school camp or government conserva- 
tion agency. Since certification for teaching 
is required for some of these positions and de- 
sirable for the rest, her undergraduate train- 
ing probably can best be obtained at a teacher 
training institution which offers some good 
elective work in the natural sciences. If this 


5 

D 

€ 

» 

n 

€ 
d 

n 

l, 

V 

d 

1 

0 

e 

|_| 


134 THe AMERICAN BroLtoGy TEACHER 


college program includes little or no field 
work she might attend Audubon Nature 

Camps or other field study programs for 
one or more summers. She should also spend 
some summers as a camp nature counsellor or 
as a staff member in a nature museum. Extra 
curricular activities during the school year 
might include some of the following: assist- 
ing with Girl Scout work, participating in 
a photography club, working on a_ school 
publication, assisting in a biology laboratory 
and membership in a folk dancing group or 
outing club. Graduate work for additional 
training in the natural sciences will probably 
be necessary. 

As another example, we might consider 
a girl interested in laboratory research in 
some biological field. Her college program 
should include basic course work in physics, 
chemistry, botany, zoology and bacteriology. 
These will help her decide where her interests 
in the biological sciences lie. Even after her 
decision is made, her preparation should be 
kept as broad as possible to qualify her for 
several beginning positions in her field. Be- 

cause of the variety of laboratory research 
positions, guidance in choice of subject mat- 
ter course work should be obtained from oe 
‘lege faculty members or persons employ ed 3 
the field of interest. In addition to subject mat- 
ter preparation some basic work in. statistics 
may be advisable. Since graduate work 1s 
practically essential for a career in laboratory 
research, a reading knowledge of at least one 
foreign language is needed. T hrough volunteer 
work, part- time employment or summer jobs, 
some of the following experiences can be of 
value: work in a science laboratory such as 
preparing culture media, stockroom work, 
washing glassware or assisting in a research 
project. 

Similar consideration of other types of 
work would further point up the importance 
of making good use of summer vacations and 
extracurricular activities. No one training plan 
can be prescribed for any type of work but 
careful planning is important and should take 
into consideration the extent to which the vo- 
cational goal has been determined, the abilities 
and past experiences of the individual, the fi- 
nancial resources and the available opportu- 
nities for training and experience. 

Valuable help in planning, as well as other 
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advantages can be obtained by seeking the 
advice of successful workers in the field. T hese 
people c can help one to gain a more realistic 
picture of the jobs in ‘their field and can 
make suggestions as to skills and special train- 
ing which might increase the chances of suc- 
cess. They can often recommend schools 
where the best training is available for work 
in their field. If they feel a young girl is 

suited to the work, they might offer the use 
of their names as reference or help her ob- 
tain a summer position to gain experience. 

In addition to these gener ral principals which 
can be applied to almost any career in nat- 
ural science, some suggestions may be made 
for special fields. 

Museum administrators seem to prefer mu- 
seum people when positions are to be filled. 
Therefore, the girl who desires work in this 
field should recognize the oe of an\ 
work experience, volunteer or paid, in mu- 
seums as well as any contact with the person- 
nel of these institutions. 

State and federal conservation agencies tend 
to adhere to a promotion from within policy. 
Also some administrators in these organiza- 
tions are reluctant to employ a woman for a 
professional position unless they have some 
reassurance as to her sincerity of purpose, 
soundness of subject matter preparation and 
ability to work well with other staff mem- 
bers. This suggests that a girl interested 1 
employment with government agencies migih 
well include in her preparation some training 
to qua ify for an entry position such as sec- 
retary, statistical clerk, laboratory technician, 
or editorial assistant. The record of some suc- 
cessful women shows that this has been an 
effective approach to professional level po- 

Individuals interested in work with agencies 
whose programs are concerned with forestry, 
agriculture, fish and game conservation or 
nature education should seek opportunities for 
practical experiences with the related natural 
resources. These might include farm work; 
hobbies of fishing, hunting and camping; at- 
tendance at conservation camps or work- 
shops; and visits to resource industries. 

A young girl interested in laboratory re- 
search should choose a college at w hich she 
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Pictorial Report of the Atlanta Meetings 


edward M. Ray speaks. 


Robert Platt speaks. 


Robert C. McCafferty speaks. 
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Pictorial Report (continued) 


Ned Bingham speaks. Victor Greulach speaks. 
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Emery L. Will speaks. EF. K. Weaver speaks. 
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Guidance — Women... 
(Continued from page 134) 

will be working under recognized leaders in 
the field of interest. Successful study under 
such persons is often, in itself, a strong recom- 
mendation. The value of secretarial skills, ex- 
perience in report writing, and mastery of 
laboratory skills and technique was stressed 
by many women engaged in laboratory re- 
search. One highly successful woman recom- 
mended that a young girl develop a specialty 
such as a know ledge of one taxonomic group, 
the pathology of a disease, or a special labo- 
ratory technique. This often makes it possible 
to establish a reputation through publication 
or consultant work. 

It is significant that women have achieved 
success, in terms of both salary and recog- 
nition, in all types of work related to nat- 
ural science. Better guidance and training will 
produce better qualified women candidates. 
This will be a contribution toward an im- 
provement of the work done by the employ- 
ing agency and in an improvement of Op- 
portuaities for women in the natural sciences. 


THE CAROLINA SERVICE 
OFFERS... 


* A complete culture collection of bacteria, 
fungi, algae, protozoa and _inverte- 
brates. 

* Quality biological and botanical pre- 

served materials. 

Microscope slides, Kodachromes and 

Plast-O-Mounts guaranteed to give sat- 

istaction. 

Carefully selected dissecting instruments 

and supplies. 

Microscopes and accessories to meet the 

need of biological laboratories. 

General laboratory apparatus including 

glassware, ovens, balances and other ap- 

paratus. 

Chemicals, inorganic and organic, stains, 

and solutions. 


DEPENDABLE SERVICE 


A guarantee of complete satisfaction. 
Quality materials at reasonable prices. 


CAROLINA BIOLOGICAL 
SUPPLY COMPANY 


Elon College. North Carolina 
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I BI OL 0 G Y Third Edition 
| 0 0 Vance and Miller 


. . . an attractive, up-to-date edition of 
this popular high school text. BIOLOGY 
FOR YOU illustrates and discusses basic 
biological facts and principles as an im- 
portant part of daily living. Emphasis is 
placed upon broad understandings and 


practical application. 


BIOLOGY 
ACTIVITIES! 


Vance, Barker, and Miller 

. a complete activities and study pro- 
gram skillfully organized for use with 
BIOLOGY FOR YOU and any other 
standard high school biology text. Study 
exercises give thorough coverage to text 
material while the activities provide prac- 


tical laboratory experience. 


Lippincott Co. 


Chicago 
Philadelphia 
Atlanta 
Dalias 


textbooks Toronto 
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Biological Research Products Company 


Foetal Pigs 


(The new position and the old position) 
(In plastic bags) 


The Biological Research Products Company produces many thousands of embalmed 
and injected foetal pigs every year. Our shipments go out to every state of this great 
country. Every year our specimens and the new dissection manuals that are now avail- 
able are converting more and more educators who have used the cat as dissection 
material to the use of the foetal pig. 

Our foetal pigs over !0 inches in length are available in plastic bags too. No more 
muss or fuss. They come in cartons and can be handed out much like books. We are 
the sole producers of the foetal pig with the new look, the new position with the 
legs outstretched. 


Our new catalogue will be mailed to you on request. 


Biological Research Products Company 
243 West Root Street, Stockyards Station 
Chicago 9, Illinois 
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